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This dissertation explores patient trust in their physician and its impact on
telemedicine. Telemedicine is using any technology to remotely communicate with a
healthcare professional. The first study explores patient trust in their physician by
validating the Wake Forest Trust in Physician scale for use in telemedicine research. The
original (TIP) scale consists of 10 items and measures four of the five dimensions of
trust: Fidelity, Competence, Honesty, and Global Trust. The final validated scale for
telemedicine use (T-TIP) consisted of 12 items measuring three subscales:
trustworthiness, interpersonal skills, and confidentiality. Study two explores the
relationship between patient trust and delivery mode (telemedicine versus traditional
interactions). The results from Study 2 indicate that patients trust their physician more in
the telemedicine interaction than in the traditional interaction. There was also an effect
of location, ethnicity, and frequency of doctor visits on patient trust. Study three delves
further into the relationship between patient trust and telemedicine by examining the
impact of communication mode on patient trust. Additionally, study three explores the
relationship between usability and trust. There was no difference in patient trust scores
between text and verbal communication. However, study three did find that as perceived

usability of the interface increases, patient trust in their physician also increases. Also,
this study found that the text interface had a higher fixation rate and shorter fixation
duration than the video interface, indicating that the text interface had less cognitive load.
These studies not only provide a tool for measuring patient trust in their telemedicine
physician but also demonstrate that there is an impact of patient trust on telemedicine.
The fact that patient trust in their physician is higher in telemedicine means that
telemedicine could be used to increase patient participation in their own healthcare.
Additionally, the relationship between usability and patient trust could be used to
increase telemedicine use.
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CHAPTER I
INTRODUCTION
1.1

Introduction
Telemedicine is an ever-growing technology within the medical field. Put simply,

telemedicine includes a healthcare provider at one location giving medical advice and
recommendations to a patient at a separate location. The technology used to facilitate
this interaction can range from a phone call to a video conference. With the use of
telemedicine increasing, it is more important than ever to look at how patient trust can
influence the effectiveness of telemedicine interactions. It is important to study patient
trust in telemedicine because trust is the foundation of the patient-physician relationship.
Also, trust can impact whether the patient will listen to the physician’s recommendation
as well as whether they will follow through with the physician’s treatment (Hall, Dugan,
Zheng, & Mishra, 2001). Additionally, it can impact whether the patient is likely to get a
second opinion or whether they will return to the physician a second time (Trachtenberg,
Dugan, & Hall, 2005). In order for telemedicine to be effective, the patient must be able
to trust the physician across telemedicine interactions.
While the importance of trust in the medical profession is undeniable, trust is not
an easy concept to study. There are many aspects that influence whether a patient will
trust their physician. According to Hall et. al (2001), there are five dimensions that
make up trust are fidelity, competence, honesty, confidentiality and global trust. Fidelity
1

is whether the physician is acting with the patient’s interests at heart. Competence is
whether the physician is good at his or her job. Since patients generally aren’t qualified
to judge a physician’s technical competence, competence is often measured by the
physician’s interpersonal communication skills or interpersonal competence.
Confidentiality is whether the physician is keeping the patient’s personal information and
medical records safe and away from other people. Confidentiality is often assumed at the
beginning of a patient-physician relationship and is therefore difficult to measure when
assessing patient trust. Honesty is whether the physician is perceived as telling the truth
and avoiding intentional falsehood. The last dimension of trust involves global trust.
This dimension is a comprehensive category used to capture the holistic nature of trust.
When measured individually, these dimensions do not correlate well with one another but
have a high correlation with the global trust dimension and an overall trust scale (Hall et.
al, 2001). This insinuates that trust is holistic in nature and that each of these five
dimensions is interconnected with the others.
1.2

Dissertation Objectives
The main objective of this research is to determine how patient trust impacts

telemedicine. Another objective is to determine if patient trust in their physician differs
when the patient is using telemedicine versus a face-to-face appointment and what factors
can influence patient trust.

2

CHAPTER II
VALIDATING TRUST IN PHYSICIAN SCALE FOR TELEMEDICINE
2.1

Introduction
Because of the complex nature of trust, a method for measuring patient trust is

necessary. While there have been several scales developed that attempt to measure
patient trust, none have been validated for use in telemedicine. The proposed study
below would like to validate the Wake Forest Trust in Physician scale for telemedicine
use. It is important to validate this trust scale for telemedicine because there is not much
literature on patient trust scales in general. Trust is such an important aspect of whether
patients adhere to treatments, seek second opinions, or come back for follow-up
treatments that it begs further study (Trachtenberg, Dugan, & Hall, 2005).
2.2
2.2.1

Literature Review
Trust in Physician
Trust has long been thought to be a relevant aspect of positive physician-patient

relationships (Anderson & Dedrick, 1990; Hall et. al, 2001; Hall, Camacho, Dugan, &
Balkrishnan, 2002; Muller, Jorids, Dirmaier, Harter, & Scholl, 2014; Ozawa & Sripad,
2013). It gives the physician-patient relationship meaning and is the foundation of a
strong relationship. In addition to its intrinsic value, trust is also instrumental in patients’
willingness to seek care, reveal sensitive information, submit to treatment, remain with a
physician, and recommend the physician to someone else (Trachtenberg, Dugan, & Hall,
3

2005; Hall et. al, 2001). Trust in a physician-patient relationship is unique in that it must
be established instantaneously between two individuals who know nothing about one
another. This bond is essential for the physician to effectively treat their patient (Hall et.
al, 2002). Although the value of trust in physicians is evident, defining physician trust is
not always easy.
Previous research offers varying definitions of trust within the medical context,
however, most of the definitions agree that physician trust includes the patient’s
optimistic acceptance of a vulnerable situation where the patient believes the physician
has their best interests at heart (Hall et. al, 2001). The vulnerability of the patient is an
important part of trust because without it, the patient would have no need to trust their
physician. Thus, the more vulnerable a patient is, the more likely they are to trust their
physician (Hall et. al, 2001).
In addition to the vulnerability of the patient and the belief that the physician has
their best interests at heart, there are also five dimensions that define patient trust:
fidelity, competence, honesty, confidentiality, and global trust. Within the context of
physician trust, fidelity is being an advocate for the patient and keeping the patient’s best
interest at heart. Competence includes having both the interpersonal and professional
skills to avoid mistakes and make correct decisions regarding patient healthcare. Since
patients generally aren’t qualified to judge a physician’s technical competence,
competence is often measured by the physician’s interpersonal communication skills or
interpersonal competence. Telling the truth as well as avoiding intentional falsehood is
how honesty is conceptualized. Confidentiality includes keeping all the patient’s health
and personal information secure and global trust is the overarching idea of trust. This
4

category is designed to capture the unidentifiable aspects of trust (Hall, et. al, 2001). The
dimensions of trust are essential in determining how to measure patient trust.
2.2.2

Predictors of Trust
While there are certain dimensions that define trust, there are also a number of

factors that can predict patients’ trust in their physician. These predictors of trust can be
categorized into three types: patient characteristics, physician characteristics, and
relationship or situational factors (Hall et. al, 2001). Patient characteristics deal mainly
with the impact of patient demographics, such as age, gender, or race, whereas physician
characteristics focus mainly on the impact of physician behaviors during the visit.
Relationship or situational factors deal with the impact the interaction between the patient
and physician has on trust.
With the exception of age, there is very little evidence that patient characteristics
have an impact on trust. To date, studies have shown very weak, inconsistent, or no
relationships between most patient demographics, such as gender or race. However,
there is a positive correlation of age with trust. Older patients tend to trust physicians
more than younger patients possibly due to increased contact with a physician (Hall et. al,
2001). What is surprising about patient characteristics is that there is no relationship
between trust and patient’s personality traits. A patient’s outlook on life does not impact
their ability to trust their physician suggesting that a majority of patients enter the
physician-patient relationship with the capacity to trust their physician (Hall et. al, 2001).
In physician-patient relationships, there is little evidence to suggest that a
physician’s demographic characteristics impact patient trust. A physician’s personality
and behavior has been shown to be the strongest predictor of trust. Communication style
5

and interpersonal skills have consistently been shown to have a strong relationship with
patient trust (Hall et. al, 2001). Behaviors such as being comforting and caring,
demonstrating competency, and explaining and listening are shown to be strongly related
to patient trust even up to 6 months after the initial patient visit (Thom, 2001). Also,
when a physician takes time to explore the patient’s history and experience with the
disease, the patient is more likely to trust the physician (Fiscella, Meldrum, Franks,
Shields, Duberstein, McDaniel, & Epstein, 2004). Although studies have shown that
physician behavior can impact patient trust, there have been no successful studies of
increasing physician’s interpersonal skills to increase patient trust (Hall et. al, 2001).
Finally, there are a number of relationship or situational factors that have been
shown to impact patient trust. Both the length of the physician-patient relationship and
the length of the visit are positively associated with trust. Longer visits could indicate
that the physician is communicating in depth with the patient and thus engendering the
patient’s trust (Fiscella et. al, 2004). However, the strongest predictor of patient trust is
whether the patient felt they had a choice in their physician. Also, on what basis the
patients choose their physician (personal recommendation or convenience) can impact
patient trust (Hall et. al, 2001). Since telemedicine use is based mainly on convenience
rather than personal recommendation, this may cause patients to not trust the
telemedicine physician as much as one they would have chosen for themselves.
2.2.3

Measuring trust
Since discovering that trust plays a necessary and vital role in the physician-

patient relationship, many studies have attempted to determine a way to measure trust
(Anderson & Dedrick, 1990; Safran, Kosinski, Tarlov, Rogers, Lieberman, & Ware,
6

1998; Kao, Green, Zaslavski, Koplan, & Cleary, 1998; Hall, Zheng, Dugan, Camacho,
Kidd, Mishra, & Balkrishnan, 2002). However, previous trust-in-physician scales did not
have a consistent definition of trust. The Anderson/ Dedrick scale includes categories
such as fidelity, competence, honesty, confidentiality, global trust, and behavior whereas
the Safran scale left out competence and behavior. The Kao scale omitted honesty from
their conceptualization of trust (Anderson & Dedrick, 1990; Safran et. al, 1998; Kao, et.
al, 1998; Hall et. al, 2002). Other issues with these previous scales include having small
candidate pools, being tested on limited populations, inconsistent item wording, and none
of the scales had the best combination of psychometric properties (Hall et. al, 2002). See
Table 1.1 for a comparison of the various trust scales.
In an effort to develop a valid trust scale without the issues associated with
previous scales, Hall et. al (2002) developed and validated the Wake Forest Scale. The
Wake Forest Scale is a 10-item scale that measures four of the five categories of trust
mentioned above: two items measuring fidelity, three items measuring competence, one
item measuring honesty, and four items measuring global trust. Confidentiality items
were omitted because in most physician settings confidentiality of the patient’s
information is assumed automatically and does not concern patients as much as the other
categories of trust (Hall et. al, 2002). The Wake Forest scale was tested on a large
national sample as well as a regional sample to ensure there was a large enough
population tested. Also, it has high reliability, good construct validity, and adequate
scale and item means indicating that it has a better combination of psychometric
properties than previous trust scales (Hall et. al, 2002).
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It is important to note that two versions of the Trust in Physician (TIP) Scale have
been developed: a 10-item scale and a 5-item scale (Hall et. al, 2001; Dugan,
Trachtenburg, & Hall, 2005). Both scales have similar reliability measures and have
been shown to capture the same trust scores. The 5-item scale’s Cronbach’s alpha is 0.87
and the test-retest reliability is 0.71. The 10-item scale has an alpha of 0.93 and a testretest reliability of 0.75. The 5-item scale was developed to be used in conjunction with
other measures and to reduce participant load. In this study, we will be using the 10-item
scale because participant load is not a concern and the reliability scores were slightly
higher in the 10-item scale.
Table 1.1

Content
(number of
items)

Number of
items total
Sample size
Mean (of
100)
Standard
deviation
Alpha
Test-retest
reliability
Kurtosis/
skewness

Content and Psychometric Properties of Different Trust Scales
Anderson/ Dedrick
Scale

Safran

Kao

Wake Forest

Fidelity (4)
Competence (1)
Honesty (2)
Confidentiality (1)
Global (1)
Behavior (2)

Fidelity (2)

Fidelity (4)
Competence (4)

Honesty (3)
Confidentiality
(1)
Global (2)

Fidelity (2)
Competence (3)
Honesty (1)

Confidentiality (1)
Global (1)

Global (4)

11

8

10

10

680
78.9

6,094
75.7

2,086
87.5

2,158
77.0

Unreported

16.0

15.3

15.5

.85
.77

.86
Unreported

.94
Unreported

.93
.75

Unreported

3.23/-0.56

5.58/-2.16

2.55/-1.07

Adapted from “Measuring Patients’ Trust in Their Primary Care Providers” by M.A.
Hall, B. Zheng, E. Dugan, F. Camacho, K. Kidd, and R. Balkrishnan, 2002, Medical Care
Research and Review, 59(3), 295. Copyright 2002 by Sage Publications.
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Since its development the Trust in Physician’s scale has been used to measure the
impact of patient trust on various research areas such as predictors of patient trust,
diabetes self-care, surrogate life control decisions, and legalizing physician aid in dying
(Tarrant, Colman, & Stokes, 2008; Bonds, Camacho, Bell, Duren-Winfield, Anderson, &
Goff, 2004; Johnson, Bautista, Hong, Weissfeld, & White, 2011; Hall, Trachtenberg, &
Dugan, 2005). In one study conducted in the UK, the Trust in Physician scale was used to
determine that a physician’s interpersonal care, expectation of continuity of care, and past
experience of cooperation were all independent predictors of patient trust (Tarrant,
Colman, & Stokes, 2008). In the field of diabetes research, the TIP scale was used to
determine that patients with higher trust in their physician were less hassled with selfcare than those who did not trust their physician. They were also able to care for their
diabetes on their own better than the patients who did not have high levels of trust in their
physician (Bonds et. al, 2004). The TIP scale was also used to show that surrogates who
are making decisions about life support patients prefer to have more control over
decision-making if they demonstrate low levels of trust in their physician (Johnson,
Bautista, Hong, Weissfeld, & White, 2011). Finally, the TIP scale has been used to show
that 58% of patients said that legalizing physician aid in dying would not decrease trust in
their physician (Hall, Trachtenberg, & Dugan, 2005). While many studies have used the
TIP scale to measure patient trust in face-to-face interactions, there have been no studies
that measure the impact of patient trust on telemedicine use. This study will attempt to
validate the TIP scale for use in telemedicine research.

9

2.3

Study Objective
The main objective for this study is to determine whether the Trust in Physician

scale can be used to measure patient’s trust in their physician using telemedicine. I
hypothesize that the Trust in Physician scale can be used for telemedicine research.
2.4
2.4.1

Method
Participants
Participants were recruited through the Amazon Mechanical Turk website. A link

to the survey was posted on Mechanical Turk and potential participants followed the link
to the survey. Once the survey was complete, the participants were compensated $1.50
for their participation. A total of 405 participants were collected and 393 were used for
analysis. Out of the 405 that were collected, 12 were removed for incorrect answers to at
least one of the check questions. Participants were mostly between the ages of 18-39
(72.8%), 53.3% male, 46.6% female, and 76.6% were White. Most of the participants
had an undergraduate degree (40.7%) or some college (33.6%). Additionally, the
majority of the participants spent more than 4 hours on the internet per day (65.4%),
rarely used video conference software (30.8%), and went to the doctor on average once
per year (53.7%).
2.4.2

Procedure
Potential participants clicked the link on the Mechanical Turk website and were

rerouted to the Survey Monkey website where the online survey was posted. First, the
participant was asked to read through an informed consent form and to consent to
participate in the study. Once consent was given, participants read through a
10

telemedicine scenario (See Appendix A). Upon completion of the scenario, participants
were asked to respond to the Trust in Physician scale items as they relate to the scenario.
Once the survey was complete, the participants read a debriefing statement and were
rerouted to the Mechanical Turk website to be compensated.
2.4.3

Survey Instruments
Described below are the different materials used in the participant’s survey. First,

the participants read through the telemedicine scenario (See Appendix A). Then,
participants filled out the Trust in Physician scale based on what they read in the
scenario.
2.4.3.1

Scenario
Participants read through a scenario describing a telemedicine situation. Included

in the scenario was information about a medical problem that the participant had
developed (i.e. diabetes), the need to seek out a specialist, that the specialist would
contact them over video conference, and recommended treatment from the physician.
See Appendix A for the full Telemedicine Scenario.
2.4.3.2

Trust in Physician Scale
The Trust in Physician scale, sometimes called the Wake Forest Trust in

Physician scale, is a 10-item unidimensional scale that measures patient’s trust in their
physician. The items in the scale measure four of the five dimensions of trust: fidelity,
competence, honesty, and global trust. Although confidentiality was not measured in the
original scale, two confidentiality items were added to the scale to determine whether
confidentiality is a factor in telemedicine. With the use of technology associated with
11

telemedicine, the patient may be more concerned about the protection of their sensitive
information than they would be in a traditional healthcare scenario. The format of
responses is a 5-point Likert scale ranging from strongly agree to strongly disagree.
Table 2.2 shows the 12 items and what dimension of trust each item measures (Hall et. al,
2002).
Table 1.2

Trust in Physician Scale Items and Dimensions of Trust Each Item
Measures

Item
1. [Your doctor] will do whatever it takes to get you all the care you need.
2. Sometimes [your doctor] cares more about what is convenient for [him or her]
than about your medical needs.
3. [Your doctor’s] medical skills are not as good as they should be.
4. [You doctor] is extremely thorough and careful.
5. You completely trust [your doctor’s] decisions about which medical treatments
are best for you.
6. [Your doctor] is totally honest in telling you about all of the different treatment
options available for your condition.
7. [Your doctor] only thinks about what is best for you.
8. Sometimes [your doctor] does not pay full attention to what you are trying to
tell [him or her].
9. You have no worries about putting your life in [your doctor’s] hands.
10. All in all, you have complete trust in [your doctor].
11. You worry that [your doctor] may share embarrassing information about you
with people who have no business knowing it.
12. You worry that [your doctor] may not ensure that your information is kept
private and secure.

Dimension of
Trust
Fidelity
Fidelity
Competence
Competence
Global trust
Honesty
Global trust
Competence
Global trust
Global trust
Confidentiality
Confidentiality

Note: In place of [your doctor], each item will refer to the doctor’s name used in the
scenario. Adapted from “Measuring Patients’ Trust in Their Primary Care Providers” by
M.A. Hall, B. Zheng, E. Dugan, F. Camacho, K. Kidd, and R. Balkrishnan, 2002,
Medical Care Research and Review, 59(3), 295. Copyright 2002 by Sage Publications.

Trust in Physician scale responses are scored from 1 to 5. In positively worded
items (1, 4, 5, 6, 7, 9, and 10) strongly agree has a score of 5, agree has a score of 4,
neutral has a score of 3, disagree has a score of 2, and strongly disagree a score of 1.
Negatively worded items (2, 3, and 8) are reverse scored. Physician trust is measured by
12

taking the sum of the participant’s responses. Trust scores range from 12 to 60 with
higher scores indicating higher physician trust (Hall et. al, 2002).
2.5

Results
All statistical analyses were conducted using SPSS, Version 24.0. Table 2.3

displays descriptive statistics for each scale item. Participants who failed to respond as
expected to flipped scale items were removed from the analysis. The trust scale items
were then coded (1 to 5 for negatively-worded items and 5 to 1 for positively-worded
items). The final number of responses used for analysis was 393.
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Table 1.3

Descriptive statistics for TIP scale items

Survey Item
F1
F2
C
M
1
C
M
2
C
M
3
H1
G
T1
G
T2
G
T3
G
T4
CF
1
CF
2

[Your doctor] will do whatever it takes to
get you all the care you need.
Sometimes [your doctor] cares more
about what is convenient for [him or her]
than about your
[Your doctor’s] medical skills are not as
good as they should be.

Responses by Percent to TIP survey items
Strongly Agree Neutra Disagre Strongly
agree
l
e
disagree
14.0
62.8
18.1
4.6
0.5
2.5

14.2

18.3

20.1

14.8

0.8

7.4

10.7

57.5

23.7

[You doctor] is extremely thorough and
careful.

16.5

54.7

22.1

6.6

0.0

Sometimes [your doctor] does not pat
full attention to what you are trying to
tell [him or her].
[Your doctor] is totally honest in telling
you about all of the different treatment
options available for your condition.
You completely trust [your doctor’s]
decisions about which medical
treatments are best for you.
[Your doctor] only thinks about what is
best for you.
You have no worries about putting your
life in [your doctor’s] hands.
All in all, you have complete trust in
[your doctor].
You worry that [your doctor] may share
embarrassing information about you with
people who have no business knowing it.
You worry that [your doctor] may not
ensure that your information is kept
private and secure.

1.0

10.2

13.2

48.9

26.7

22.1

56.0

15.3

6.1

0.5

19.1

53.9

16.5

9.2

1.3

13.2

56.0

20.4

9.4

1.0

16.0

45.3

20.9

14.5

3.3

17.6

51.9

16.0

12.7

1.8

0.5

6.9

7.6

42.7

42.2

2.0

8.1

10.9

47.3

31.6

Note: The first column indicates the TIP subscale for each item, where F indicates
Fidelity, CM indicates Competence, H indicates Honesty, GT indicates Global Trust, and
CF indicates Confidentiality.

2.5.1

Scale validation

A principle components analysis was conducted on the 12-item telemedicine Trust in
Physician (T-TIP) scale with an orthogonal rotation (varimax). The Kaiser-Meyer-Olkin
measure confirmed the sampling adequacy for the analysis, KMO=0.941. All individual
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KMO values ranged from 0.888 to 0.958, which is well above the acceptable limit of 0.5
(Field, 2013). An initial analysis was conducted to determine the eigenvalues of each
component. Three components were retained, all with an eigenvalue greater than 0.7.
Together the 3 components account for 71.559% of the variance. Table 2.4 presents the
component loadings after rotation. The items loading on each component suggest that
component 1 represents Trustworthiness, component 2 represents Interpersonal Skills,
and component 3 represents Confidentiality.
2.5.2

Scale reliability

Cronbach’s alpha was used to determine the reliability of each subscale
(Trustworthiness, Interpersonal Skills, and Confidentiality). The acceptable range for
Cronbach’s alpha is between 0.7 and 0.9 (Field, 2013). All three subscales have high
reliability with alphas ranging from 0.777 to 0.893. Table 2.4 shows the alpha value for
each subscale.
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Table 1.4

Summary of Principle Components Analysis with Varimax rotation (N =
393)
Item

Trustworthiness

Rotated Components
Interpersona Confidentiality
l Skills

[Your doctor] will do whatever it takes to get
you all the care you need.
Sometimes [your doctor] cares more about
what is convenient for [him or her] than about
your medical needs.
[Your doctor’s] medical skills are not as good
as they should be.
[You doctor] is extremely thorough and careful.
Sometimes [your doctor] does not pat full
attention to what you are trying to tell [him or
her].
[Your doctor] is totally honest in telling you
about all of the different treatment options
available for your condition.
You completely trust [your doctor’s] decisions
about which medical treatments are best for
you.
[Your doctor] only thinks about what is best for
you.
You have no worries about putting your life in
[your doctor’s] hands.
All in all, you have complete trust in [your
doctor].
You worry that [your doctor] may share
embarrassing information about you with
people who have no business knowing it.
You worry that [your doctor] may not ensure
that your information is kept private and
secure.

0.508

0.655

0.104

0.289

0.690

0.300

0.191

0.724

0.416

0.470
0.297

0.660
0.633

0.076
0.456

0.677

0.281

0.300

0.820

0.234

0.232

0.640

0.431

0.167

0.802

0.232

0.146

0.805

0.325

0.200

0.155

0.275

0.843

0.288

0.195

0.821

Eigenvalues
% of variance
α

6.713
55.945
0.863

1.172
9.764
0.893

0.702
5.850
0.777

2.6

Discussion
The main objective of this study was to determine if the Trust in Physician (TIP)

scale could be used to measure patient trust in their physician when using telemedicine.
Statistical analysis determined that the TIP scale can be used to measure patient trust in
telemedicine research with the addition of confidentiality items. The statistical analysis
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determined that there is a three-component factor structure to the TIP scale for
telemedicine research: trustworthiness, interpersonal skills, and confidentiality. Honesty
and global trust items loaded onto the trustworthiness factor, fidelity and competence
loaded onto the interpersonal skills factor, and confidentiality items loaded on the
confidentiality factor. Through additional statistical analysis, it was determined that the
TIP scale was also a reliable measure of patient trust in their physician when using
telemedicine.
2.6.1

Naming the factors

In the T-TIP scale, the first factor was named trustworthiness because the items that
loaded on this factor were honesty and global trust. Honesty involves telling the truth
and avoiding intentional falsehoods. The global trust items are intended to capture the
holistic nature of trust and encompass all aspects of trust that cannot be directly measured
(Hall et. al, 2001). Together these two concepts measure the patient’s perception of the
physician’s trustworthiness.
The second factor, interpersonal skills, consists of fidelity and competence subscales.
At first, it appears that there is not a direct relationship between these two subscales but
both impact how the patient perceives the physician’s interpersonal skills. First, fidelity
means being an advocate for the patient and keeping the patient’s best interest at heart.
Additionally, fidelity consists of caring, respect, advocacy, and avoiding conflicts of
interest (Hall et. al, 2001). Caring and respect are part of the physician’s interpersonal
skills whereas advocacy and avoiding conflicts of interests involve putting the patient’s
needs and interests above all others.
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Additionally, competence is having both the interpersonal and professional skills to
avoid mistakes and make correct decisions regarding the patient’s healthcare. Often, the
patient is unable to assess the physician’s technical competence so the patient’s measure
of the physician’s competence is based on their interpersonal skills. The caring and
respect aspect of fidelity relate to the interpersonal skills aspect of competence. Also, by
avoiding conflicts of interest and putting the patient’s needs first, the physician is taking
the first step towards making correct decisions regarding the patient’s healthcare. Both
fidelity and competence deal with the physician putting the patient’s needs first and
demonstrating favorable interpersonal skills. Thus, the second factor was called
interpersonal skills because it is a measure of how the patient perceives the physician’s
interpersonal skills.
Finally, the third factor was named confidentiality because it measures whether the
patient believes the physician is keeping their information confidential. Unlike the other
factors, there was only one subscale that loaded onto this factor: confidentiality.
Confidentiality involves the protection and proper use of the patient’s private medical
information by the physician. Although not present in the original Trust in Physician
scale, confidentiality was a factor in the telemedicine Trust in Physician (TIP) scale.
2.6.2

Differences in the original and telemedicine scale TIP scales

Perhaps the largest difference between the TIP scale and the T-TIP scale is the
inclusion of confidentiality items in newly validated scale. In the TIP scale, the
confidentiality items did not load onto the trust factor. While confidentiality is an
important aspect of trust, most patients likely assume confidentiality at the beginning of
the patient-physician relationship and as such confidentiality does not vary as much as
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the other aspects of trust (Hall et. al, 2002). Exploring different concerns patients face
when assessing confidentiality will help distinguish why confidentiality would influence
trust in telemedicine but not in a traditional healthcare situation.
In the original TIP study, researchers state that patients are typically concerned about
harm that can result from disclosing information to unauthorized family members,
inappropriate discussion of medical information among medical personnel, or the sense
of losing control over information as it enters a digital platform (Hall et. al, 2001). To
combat these concerns, physicians now ensure that medical information is not released to
unauthorized family members and there are certain protocols in place to ensure that
medical personnel do not discuss a patient’s medical information. However, patients’
attitudes towards the privacy of their personal information once it enters the digital
platform are of particular importance to telemedicine.
Telemedicine is conducted entirely on a technological device. Physicians have less
control over the patient’s personal information once it enters the digital arena. While
there are safeguards in place to ensure the security of the patient’s information, the
patient’s trust in the technology can impact how the patient perceives the physician’s
ability to protect their confidential information. Thus, the confidentiality factor of the
telemedicine trust scale could vary based on how secure the patient is with the technology
being used for telemedicine.
Another difference between the original trust scale and the telemedicine trust scale is
the number of factors for each scale. While both scales have the subscales of fidelity,
competence, honesty, and global trust, the original scale only had one factor while the
telemedicine scale has three factors. One explanation for this is that telemedicine
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changes the way that a patient views trust in their physician. For instance, confidentiality
and privacy may have more of an influence on patient trust in a telemedicine situation
than it does in a traditional healthcare situation. Additionally, the ways that patients
assess competence and fidelity in a telemedicine setting may differ from the traditional
setting.
The relationship between a physician and patient is also different in telemedicine.
Oftentimes the patient has had little interaction with the physician or technology used in
telemedicine (Mars, 2013). The lack of interaction can impact how patient trust is
measured in telemedicine.
Additionally, the fidelity and competence components of the second factor are
based more on the relationship established between a patient and physician. Establishing
that relationship can be difficult when the interaction does not occur in a traditional faceto-face healthcare interaction, as is the case with telemedicine. The differences in the
physician-patient relationship as well as the addition of confidentiality issues with
telemedicine could account for different number of factors seen in the telemedicine scale.
It is important to note that while the traditional and telemedicine TIP scale have a
different number of factors, they are both still unidimensional scales that measure patient
trust. The only differences lie in the relationship between the patient and physician as
well as the patient’s trust that the physician can keep their information confidential once
it enters the digital arena.
Another potential reason for the difference in the TIP scale and T-TIP scale could
be because the TIP scale was validated in 2002 (Hall et. al, 2002). Patients may be more
aware of privacy and confidentiality issues now than they were when the original TIP
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scale was validated due to increases in the use of technology. Were the scale to be
validated now, it is possible that confidentiality items would load even in a traditional
healthcare setting.
2.7

Limitations
Although this study determined that the TIP scale could be for telemedicine research,

there were some limitations. Rather than using a scenario-based survey, sampling
participants that were currently using the telemedicine technology would be beneficial.
The scenario itself may not have been an adequate representation of how patients would
use telemedicine or how using telemedicine would make them feel. While reading the
scenario, participants could be relating to their experience with traditional healthcare and
not from what they read in the scenario about telemedicine.
There may be additional factors that contribute to patient trust in a telemedicine
setting that were not captured in this study. There may be a difference in factors that
influence trust in a traditional healthcare setting and those that influence trust in a
telemedicine setting. Future research should focus on sampling participants who have
interacted with the telemedicine technology and determining whether there are any
additional contributing factors to patient trust in their physician in a telemedicine setting.
2.8

Conclusion
This study provides empirical evidence that validates the modified version of the

Trust in Physician (T-TIP) scale for use in telemedicine research. T-TIP consists of three
subscales: trustworthiness, interpersonal skills, and confidentiality.
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Overall, the telemedicine TIP scale is a tool that can be used for future research. The
telemedicine TIP scale could be used to determine the relationship between patient trust
in their physician and the usability of the telemedicine interface. Interface usability could
then be used to influence the patient’s trust in their physician. Additionally, the
telemedicine TIP scale could be used to determine how physician behaviors can influence
patient trust. A physician could then use certain behavior to engender patient trust.
Engendering patient trust in their physician could lead to improvements in patients’
willingness to seek care, reveal sensitive information, submit to treatment, remain with a
physician, and recommend the physician to someone else (Trachtenberg, Dugan, & Hall,
2005; Hall et. al, 2001). Future research should focus on how to engender patient trust as
well as how patient trust can be used to influence telemedicine use.
Lastly, this study did not examine the relationship between the patient’s attitudes
towards technology and trust in their telemedicine physician. It is possible that attitudes
towards technology could impact patient trust in their telemedicine physician. Future
research should examine how the patient’s attitudes towards technology impact the trust
in their physician.

22

CHAPTER III
COMPARING PATIENT’S TRUST IN THEIR PHYSICIAN IN FACE-TO-FACE
VERSUS TELEMEDICINE ENCOUNTERS
3.1

Introduction
Telemedicine is a relatively new technology that allows patients to communicate

with physicians across long distances. It allows patients to gain access to healthcare they
would not have normally. The technology used to facilitate this interaction can range
from a phone call to a video conference. With the use of telemedicine increasing, it is
beneficial to look at how patient trust can influence the effectiveness of telemedicine
interactions. Patient trust is the foundation of a positive physician-patient relationship
and can influence many factors, including patient adherence to treatments, whether they
will seek a second opinion, and whether they will follow-up with the physician
(Trachtenberg, Dugan, & Hall, 2005). The complex nature of trust makes it worth further
study, particularly what factors might influence patient trust in their physician.
Although patient trust has been studied in many different areas of research
(Trachtenberg, Dugan, & Hall, 2005; Hall et. al, 2001; Hall et. al, 2002; Tarrant, Colman,
& Stokes, 2008; Bonds et. al, 2004; Johnson et. al, 2011), very little research has
examined the impact of delivery mode (i.e. face-to-face, video conference, text chat,
audio) on patient trust. Given that telemedicine is typically conducted via video
conference, it is important to examine how trust is affected when a traditional face-to23

face interaction is conducted through video conferencing. This study aims to determine if
there is a difference in patient’s trust in their physician between traditional and
telemedicine interactions.
3.2
3.2.1

Literature Review
Trust in Physician
Trust plays a vital role in developing a positive physician-patient relationship. It

gives the relationship meaning and is the foundation of a strong patient-physician
relationship (Anderson & Dedrick, 1990; Hall et. al, 2001; Hall et. al, 2002; Muller,
Jorids, Dirmaier, Harter, & Scholl, 2014; Ozawa & Sripad, 2013). Despite its
importance, trust is not a concept that is easily defined.
Although there are varying definitions in medical research, most agree that
patient’s trust in their physician requires optimistic acceptance of a vulnerable situation
where the patient believes the physician is working with their best interests at heart (Hall
et. al, 2001). In addition to the above definition of trust, there are also five dimensions
that conceptualize patient trust: Fidelity, competence, honesty, confidentiality, and global
trust. Fidelity is when the physician is keeping the patient’s best interests at heart. Since
it is difficult for a patient to assess a physician’s professional skills, competence is
usually assessed using the physician’s interpersonal skills. Honesty is when the
physician both tells the trust and avoids intentional falsehood. Keeping all the patient’s
health records and personal information secure is known as confidentiality and global
trust is the overarching idea of trust meant to capture the indefinable aspects of trust (Hall
et. al, 2001).
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Using the different dimensions of trust, Hall et. al (2002) developed a way to
measure patient’s trust in their physician. The scale, known as the Wake Forest Trust in
Physician scale, is a 10-item scale that measures four out of the five dimensions of trust.
This scale does not measure confidentiality because it is an element automatically
assumed to be present by the patient and thus is not a concern of the patient. Responses
are formatted as a 5-point Likert scale ranging from “strongly agree” to “strongly
disagree”. The responses for each item are given a score between 1 and 5 and the scores
for each item are summed together for a total trust score. The Wake Forest Scale has
been validated with both a regional and national sample. Also, the scale has high
reliability, good construct validity, and adequate scale and item means indicating a better
combination of psychometric properties than previous trust scales (Hall et. al, 2002).
Although the Wake Forest scale has been used to measure trust in other fields, it
has never been used to study the differences in trust between different delivery modes
(i.e. text, audio, video, and face-to-face interactions). Given that telemedicine uses
various means of communication, it is important to examine the relationship between
trust and delivery mode.
3.2.2

Communication delivery mode
There have been many studies that examine the effects of delivery mode across

other fields of research such as, psychotherapy, virtual team leadership, and classroom
communication and interaction (Day & Schneider, 2002; Stefan & David, 2013;
Hambley, O’Neil, & Kline, 2007; Umphremy, Wickersham, & Sherblom, 2008).
In a psychotherapy study, researchers compared working alliance and the therapy
outcome across three different delivery modes: face-to-face, audio, and video therapy.
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Working alliance, defined as the emotional bond between the therapist and client, was
assessed using three subscales of the Vanderbilt Psychotherapy Process Scale. Therapy
outcomes were measured using a combination of scales that assessed client symptoms,
overall client functioning, client complaints, and satisfaction. While there was no
difference among the three delivery modes in therapy outcomes, there was a difference in
client participation, one of the categories used to measure working alliance. Clients
participate less in the face-to-face interaction than in the audio or video interactions. The
researchers believe that this difference is due to the clients trying harder to make sure
their voices are heard in the video and audio condition thus leading to more client
participation. There were no other differences in working alliance measures among the
three delivery modes (Day & Schneider, 2002).
A similar study in psychotherapy compared face-to-face and video conference
delivery modes to determine the differences in efficacy (i.e. reducing distress and the
level of irrational beliefs) and working alliance. Efficacy was measured using scales that
measure distress (Profile of Affective Distress) and irrational beliefs (Attitude and Belief
Scale II). Working alliance was measured using the Working Alliance Inventory Short
Form scale. The clients received their therapy either face-to-face or through an advanced
video conference system that used holographic projections to display a 3-D image of the
therapist to the client. There were no differences in efficacy or working alliance between
the face-to-face and video conference system. It is important to note that the results of
this study could be because the holographic representation used in the video conference
system was so similar to the therapist that there was no difference between using the
system and having a therapy session face-to-face (Stefan & David, 2013).
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While research on delivery modes is prevalent in the field of psychotherapy, other
fields of research are also interested in how it can impact different situations. One area
where video conferencing is commonly used is in virtual teams. It is important for
distant team members to be able to communicate effectively and complete their task
efficiently. In a study on virtual team leadership, researchers examined the impact of
team leadership styles and delivery mode on team interaction styles and task performance
(Hambley, O’Neil, & Kline, 2007). Transformational and transactional leadership styles
were studied across face-to-face, video conference, and text chat to determine the impact
on team interactions and task performance. There was no difference in team interactions
and task performance between the two leadership styles. However, there was a
difference among the three delivery modes. Team interaction scores and task
performance were higher for face-to-face and video conference than they were for text
chat. Interestingly, there was no difference in task performance and team interactions
between the face-to-face and video conference (Hambley, O’Neil, & Kline, 2007).
Although no differences were shown between using face-to-face and video
conference interactions in some research on psychotherapy and virtual teams, there has
been research showing differences between the two modes in a classroom setting. In a
study examining the differences in student perception of their instructor’s relational
characteristics, communication experience, and interaction involvement, researchers
found there was a difference between student perceptions in face-to-face and video
interactions. When asked about their instructor’s immediacy (i.e. the instructor’s
presence, attraction, and warmth) and receptivity, student perceptions were more negative
in video interactions than in face-to-face interactions. Student perceptions of
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connectedness, communication satisfaction and quality, and engagement were also rated
more negatively in the video interactions than in the face-to-face interactions (Umphrey
Wickersham, & Sherblom, 2008).
It is important to note the differences between the situations that show no
distinction between face-to-face and video conference interactions and the situation that
does show a difference. In the study on students’ perceptions of their instructor, the
results were mainly focused on the communication and interaction between the student
and instructor whereas in the studies on psychotherapy and virtual teams, the results were
focused more on task performance and successful outcomes. Thus, the differences, or
lack thereof, between traditional and video interactions may depend on the goal or
purpose of the interaction itself. For instance, in a situation where communication and
the user’s perception of the interaction between the two individuals is a factor, there may
be a difference between face-to-face and video conference. However, if the purpose of
the interaction is to achieve a certain outcome, then there may be little difference between
the delivery modes of the interaction. Since the goal of a physician-patient relationship is
usually to ensure the patient’s health, there may be little difference between a face-to-face
appointment and a telemedicine appointment.
3.2.3

Trust Development among Different Delivery mode
Trust is crucial in the development of a positive physician-patient relationship.

With new medical technologies, like telemedicine, it is important to study which factors
can impact patient trust. Specifically, it is important to study the impact of delivery mode
on trust considering video conferencing is a large part of telemedicine use.
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Although there is little research on the effects of delivery mode on trust, there is
one study that examines the impact of delivery mode on trust development in a social
dilemma game (Bos, Olson, Gergle, Olson, & Wright, 2002). The study examines the
impact of four different delivery modes on trust development: face-to-face, audio, video,
and text chat. A social dilemma game is any game where the best interest of the group is
in conflict with the best interests of each individual member, such that the group cannot
win the game if any one individual focuses on their own interests. In this study,
participants played an investment game and group cooperation was measured by the total
group payoff. Each group played a total of 30 rounds of the game in one of the four
different delivery modes. Of all the delivery modes, text chat performed the worst.
There were significant differences in group cooperation and trust between text chat and
the other three communication modes. Although there was no difference in group
cooperation between audio, video, and face-to-face, there was evidence of delayed trust
and fragile trust in the audio and video conditions. It took participants longer to reach
cooperation, which signifies delayed trust. Also, once cooperation was reached
participants showed more willingness to defect back to their own individual interests in
the audio and video conditions than in the face-to-face conditions signifying fragile trust
(Bos, Olson, Gergle, Olson, & Wright, 2002).
The study of trust development in social dilemma games indicates that there may
be different situations in which trust can be impacted by delivery mode. For instance, in
a social dilemma game, participants are made to evoke deceitful and self-protecting
behaviors therefore making it difficult to establish trust in general. This may cause the
audio and video interactions to have differences in trust development that would not be
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present in a medical setting. However, patients begin the relationship having to trust their
physician out of necessity so delivery mode could have little to no effect on patient trust.
3.3

Study Objective
The main objective of this study is to determine if there is a difference in patient’s

trust in their physician between traditional and telemedicine interactions. I expect that
there will be no difference in trust scores between traditional and telemedicine scenarios.
3.4

Method

3.4.1

Participants
Participants were recruited through the Amazon Mechanical Turk website. A link

to the survey was posted on Mechanical Turk and participants followed the link to the
survey. Once the survey was completed, the participants were compensated $1.50 for
their participation. Participants were mostly between the ages of 30-39 years old
(41.1%), 49.9 % Male, 49.9 % Female, and 0.3% Other, and 76.7% were White. Most
participants had some college (33.2%) or an undergraduate degree (37.2%). On average,
61.2% of participants spent more than 4 hours on the Internet per day and 30.3% rarely
used video conference software such as, Google or Skype. Participants on average went
to the doctor once per year (51.2%) and were located in a metro area (77.5%).
3.4.2

Procedure

Participants clicked the link on the Mechanical Turk website and were rerouted to the
Survey Monkey website where the online survey was posted. First, the participants were
asked to read through an informed consent form and to consent to participate in the study.
Once consent was given, participants filled out a demographic survey. Next, the
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participants read through a scenario detailing a healthcare interaction (See Appendix A).
After reading the scenario, participants were asked to respond to the Trust in Physician
scale items as they relate to the scenario. Half of the participants read the traditional
healthcare scenario and half read the telemedicine scenario. Once the survey was
complete, the participants read a debriefing statement and returned to the Amazon
Mechanical Turk website to be compensated.
3.4.3

Survey Instruments
Described below are all the different sections of the survey that participants

completed. Half of the participants read the traditional healthcare scenario while the
other half of the participants read the telemedicine healthcare scenario (See Appendix A).
All participants completed a demographic survey and the Trust in Physician Scale based
on the scenario they read.
3.4.3.1

Demographic Survey
Participants filled out a demographic survey with questions about their age,

gender, and education level. Additionally, there were questions about how many hours
they spend on the internet per day and the frequency of their visits to a healthcare
professional. See Appendix B for the full demographic survey.
3.4.3.2

Healthcare Scenarios
Participants assigned to the traditional healthcare scenario read through a scenario

describing a medical encounter with a doctor. For the telemedicine scenario, participants
read through a scenario describing a telemedicine situation. Included in the scenarios
was information about a medical problem that the participant developed, the need to seek
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out a specialist, information about their encounter with the specialist, and the doctor’s
recommended treatment. See Appendix A for the full Traditional Healthcare and
Telemedicine Scenarios.
3.4.3.3

Trust in Physician Scale
For the traditional healthcare scenario, participants filled out The Trust in

Physician (TIP) scale. The TIP scale is a 10-item scale that measures patient’s trust in
their physician. The items in the scale measure four of the five dimensions of trust:
fidelity, competence, honesty, and global trust. Confidentiality is not measure because it
is automatically assumed to be present in a physician-patient relationship. The format of
responses is a 5-point Likert scale ranging from strongly agree to strongly disagree.
For the telemedicine scenario, participants filled out the telemedicine Trust in
Physician (T-TIP) scale. When the TIP scale was validated for telemedicine research, it
was found that confidentiality impacts patient trust in their telemedicine physician (See
Chapter 2. The T-TIP scale includes all 10 items from the TIP scale with the addition of
two items measuring confidentiality. The items are broken down into three subscales
measuring: interpersonal skills, trustworthiness, and confidentiality (See Chapter 2). The
format of responses is the same as the TIP scale. Table 3.1 shows the items included in
the TIP and T-TIP scales and what dimension of trust or subscale each item measures.
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Table 3.1

TIP and T-TIP Scale Items and Subscale Each Item Measures

Item
1. [Your doctor] will do whatever it takes to get you all the care
you need.
2. Sometimes [your doctor] cares more about what is convenient
for [him or her] than about your medical needs.
3. [Your doctor’s] medical skills are not as good as they should
be.
4. [You doctor] is extremely thorough and careful.
5. You completely trust [your doctor’s] decisions about which
medical treatments are best for you.
6. [Your doctor] is totally honest in telling you about all of the
different treatment options available for your condition.
7. [Your doctor] only thinks about what is best for you.
8. Sometimes [your doctor] does not pay full attention to what
you are trying to tell [him or her].
9. You have no worries about putting your life in [your doctor’s]
hands.
10. All in all, you have complete trust in [your doctor].
11. You worry that [your doctor] may share embarrassing
information about you with people who have no business
knowing it.
12. You worry that [your doctor] may not ensure that your
information is kept private and secure.

TIP dimension
of trust
Fidelity

T-Tip subscale

Global trust

Interpersonal
Skills
Interpersonal
Skills
Interpersonal
Skills
Interpersonal
Skills
Trustworthiness

Honesty

Trustworthiness

Global trust
Competence
Global trust

Trustworthiness
Interpersonal
Skills
Trustworthiness

Global trust
n/a

Trustworthiness
Confidentiality

n/a

Confidentiality

Fidelity
Competence
Competence

Note: In place of [your doctor], each item will refer to the doctor’s name used in the
scenario.

TIP and T-TIP scale responses are scored from 1 to 5. In positively worded items
(1, 4, 5, 6, 7, 9, and 10) strongly agree has a score of 5, agree has a score of 4, neutral has
a score of 3, disagree has a score of 2, and strongly disagree a score of 1. Negatively
worded items (2, 3, 8, 11, and 12) are reverse scored. Physician trust is measured by
taking the sum of the participant’s responses. TIP scores range from 10 to 50 with higher
scores indicating higher physician trust (Hall et. al, 2002). T-TIP scores range from 12 to
60 with higher scores indicating higher physician trust. Both sets of trust scores were
scaled from 0 to 1 for the analysis.
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3.5

Results
All statistical analyses were conducted using SPSS, Version 24.0. Table 1.2 displays

descriptive statistics for each of the demographic variables displayed by condition
(telemedicine and traditional). Participants who failed to respond as expected to at least
one of the flipped scale items were removed from the analysis. Also, outliers with a trust
score of 0.40 or lower were removed from the analysis. The final number of responses
used for analysis was 756.
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Table 3.2

Demographic descriptive statistics

Demographics
OVERALL
Age

Gender

Education
Level

Ethnicity

Average hours
per day on the
internet

Frequency of
video
conference
software usage

Frequency of
doctor visits
Rural-Urban
Continuum
Codes (RUCC)

18-29
30-39
40-49
50-59
60-69
70+
Male
Female
Other
Some high school
High School diploma
Some college
Undergraduate degree
Some graduate/
professional
Graduate/ professional
degree
White
Black or African American
Other
Less than 1
1-2
2-3
3-4
More than 4
Never
Rarely
Once per year
Monthly
Weekly
Daily
Less than a year
Once per year
More than a year
Metro Area
Non-Metro Area

N
378
121
160
52
27
17
1
184
192
2
0
43
122
145
33

Telemedicine
Mean (SD)
0.80(0.13)
0.80(0.13)
0.80(0.13)
0.80(0.13)
0.75(0.11)
0.81(0.11)
0.73
0.79(0.12)
0.80(0.13)
0.73(0.20)
0
0.83(0.11)
0.80(0.13)
0.79(0.12)
0.78(0.13)

N
378
119
151
56
39
10
3
193
185
0
2
52
129
136
13

Traditional
Mean (SD)
0.76(0.11)
0.75(0.11)
0.77(0.12)
0.76(0.10)
0.76(0.12)
0.82(0.08)
0.75(0.13)
0.76(0.12)
0.77(0.11)
0
0.65(0.10)
0.77(0.12)
0.77(0.12)
0.77(0.11)
0.70(0.12)
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0.77(0.13)

46

0.76(0.09)

288
49
41
1
25
50
67
235
46
123
17
68
93
31
88
198
92
272
104

0.79(0.13)
0.84(0.11)
0.78(0.10)
0.63
0.76(0.13)
0.77(0.14)
0.78(0.13)
0.81(0.12)
0.78(0.12)
0.80(0.12)
0.72(0.11)
0.81(0.13)
0.81(0.12)
0.78(0.13)
0.77(012)
0.81(0.12)
0.79(0.14)
0.79(0.12)
0.82(0.14)

292
26
60
0
30
61
59
228
51
106
18
85
86
32
88
189
101
311
65

0.77(0.11)
0.76(0.13)
0.76(0.11)
0
0.73(0.11)
0.77(0.11)
0.77(0.12)
0.77(0.11)
0.78(0.10)
0.76(0.11)
0.75(0.12)
0.76(0.12)
0.77(0.11)
0.75(0.12)
0.75(0.12)
0.77(0.11)
0.77(0.11)
0.76(0.11)
0.80(0.09)

The scaled trust scores, D(756) = 0.077, p < .001, were significantly non-normal.
Nonparametric tests were used in the analysis to account for the non-normal distribution
of the data.
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3.5.2

Telemedicine versus Traditional Patient Trust

An independent-samples Mann-Whitney U test was used to determine if there was a
significant difference in patient trust scores between telemedicine and traditional
healthcare scenarios. Trust scores in the telemedicine scenarios (M = 0.80) differed
significantly from the traditional scenario (M = 0.76), U = 59,724.00, z = -3.909, p <
.001, r = -0.14. Participants’ trust scores were higher in the telemedicine scenario than in
the traditional scenario suggesting that patients trust their physician more in a
telemedicine scenario.

Figure 3.1

3.5.3

Mean Trust Scores for the Telemedicine and Traditional Healthcare
Scenarios

Demographics

All demographic variables were compared first with the overall trust scores,
regardless of condition. Kruskal-Wallis tests were used for the demographic analyses.
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There was no significant difference in trust scores for age, H(5) = 6.206, p = .287;
gender, H(2) = 3.665, p = .160; education level, H(5) = 9.106, p = .105; average hours per
day on the Internet, H(4) = 8.229, p = .084; or frequency of video conference software
usage, H(5) = 6.756, p = .239.
Trust scores were significantly affected by location, H(1) = 14.429, p < .001, with
trust scores being higher in non-metro or rural areas. Ethnicity also showed a significant
impact on trust scores, H(2) = 6.575, p = .037, with trust scores being higher in black
participants. Pairwise comparisons with adjusted p-values showed no significant
difference in trust scores in white participants when compared with other ethnicities, p =
.895, or when compared to black participants, p = .086. However, there was a significant
difference in trust scores in black participants when compared to other ethnicities, p =
.038.
Finally, trust scores were also affected by frequency of doctor visits, H(2) = 9.281, p
= .010, with higher trust scores in participants that visited the doctor once per year.
Pairwise comparisons with adjusted p-values showed no significant difference between
trust scores when participants visited the doctor less than once a year compared to more
than once a year, p = .242. There is also no significant difference when participants visit
the doctor more than once per year compared to when patients visit the doctor once per
year, p = .845. However, there is a significant difference in trust scores in participants
that visit the doctor less than once per year when compared to participants that visit more
than once per year, p = .007.
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3.5.4

Condition and Demographics

The demographic variables that showed a significant effect (location, ethnicity, and
frequency of doctor visits) were analyzed with regards to condition using The KruskalWallis test.

Traditional, Metro

p = .006

p = .107

Telemedicine, Metro

Traditional, Non-metro

p < .001

p = .980

p = .112

Telemedicine, Non-metro

Figure 3.2

Pairwise Comparisons of Location and Condition

Note: Red lines indicate significant interactions

There was a significant impact of location and condition on participant trust scores,
H(3) = 27.137, p < .001. Pairwise comparisons with adjusted p-values showed there was
a significant difference in trust scores in the traditional, metro group when compared to
the telemedicine, metro group, p = .006, r = .12, and the telemedicine, non-metro group,
p < .001, r = .18.
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Trust scores were higher in both the telemedicine, metro and telemedicine, non-metro
groups than they were in the traditional, metro groups. Figure 3.2 shows all pairwise
comparisons.

Traditional,
Other

Traditional, Black

p = .013

p = .081

Telemedicine, Black

p = .258
p = .003

p = .550

p = .013
Telemedicine, White

Traditional, White

p = .065
Telemedicine,
Other

Figure 3.3

Pairwise Comparisons of Ethnicity and Condition

Note: Red lines indicate significant interactions.

Additionally, there was a significant impact of ethnicity and condition on trust scores,
H(5) = 23.312, p < .001. Pairwise comparisons with adjusted p-values showed that there
was a significant difference in trust scores for telemedicine, White participants when
compared to traditional, Black participants, p < .01, r = .14, and traditional, White
participants, p < .01, r = .12. Also, there was a significant difference in trust scores for
traditional, Black participants when compared to telemedicine, Black participants, p <
.01, r = .12. The telemedicine, Black participants had higher trust scores than traditional,
Black participants. The telemedicine, White participants had higher trust scores than
both the traditional, White participants and the traditional, Black participants. Figure 3.3
shows all pairwise comparisons. Also important to note is that Black participants show a
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larger increase in trust from telemedicine to traditional than White or other participants.
Figure 3.4 shows the increase in mean trust scores for all three ethnic groups.

Figure 3.4

Interaction Plot for Ethnicity and Condition
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Telemedicine, Yearly
p = .576

p = .048

p = .434

p = .057

p = .499

Traditional, More than
once per year

p = .930
Telemedicine, Less
than once per year

Figure 3.5

Traditional, Less than
once per year

p = .124

p = .916

Telemedicine, More
than once per year
p = .448

Traditional, Yearly

Pairwise Comparisons of Frequency of Doctor Visits and Condition

Note: Red lines indicate significant interactions.

Finally, there was a significant impact of frequency of doctor visits and condition on
trust scores, H(5) = 16.937, p = .005. Pairwise comparisons with adjusted p-values
showed that there was a significant difference in trust scores for the telemedicine, yearly
group when compared to the traditional, less than once per year group, p = 0.48, r = .11.
Trust scores were higher in the telemedicine, once per year group than in the traditional,
less than once per year group. Figure 3.5 shows all pairwise comparisons.
3.6

Discussion
The main objective of this study was to determine if there was a difference in

patient’s trust in their physician between a traditional and telemedicine interaction.
Statistical analysis determined that there was a difference in trust scores between
traditional and telemedicine interactions with trust in the physician being higher in the
telemedicine interaction than in the traditional interaction. There was also an impact of
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location, ethnicity, and frequency of doctor visits on patient trust. These results differ
from our original hypothesis that stated there would be no difference between the two
types of healthcare interactions.
3.6.1

Trust in Physician and delivery mode

Despite some of the literature stating that there was no difference in face-to-face and
video interactions (Stefan & David, 2013; Hambley, O’Neil, & Kline, 2007), the results
of this study show otherwise. One potential reason for this difference in patient trust
could be that patient’s trust in their physician is based on their perception of the
physician. In a study on student’s perceptions of their teachers in a video versus face-toface class, there was a difference between the video and face-to-face communication
(Umphrey Wickersham, & Sherblom, 2008). Other studies that show no difference
address situations where the participant was evaluating task performance or overall
outcomes instead of evaluating the participant’s perception of the person in the
interaction (Day & Schneider, 2002; Stefan & David, 2013; Hambley, O’Neil, & Kline,
2007). The difference between telemedicine and traditional healthcare interactions could
be because patient trust in their physician is based on their perception of the physician
and not the overall successful outcome of the interaction.
Additionally, a study about trust development in a social dilemma game showed that
it took longer to develop trust in the video condition than it did in the face-to-face
condition (Bos, Olson, Gergle, Olson, & Wright, 2002). However, results from this study
showed that trust scores were higher in the telemedicine interaction than in the traditional
interaction. One reason for the difference between these two studies could be that patient
trust is already established at the beginning of the patient-physician relationship (Hall
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et.al, 2002). In the social dilemma game, trust needed to be established between the
players whereas in a patient-physician relationship it is already established. While these
two studies both demonstrate a difference in video and face-to-face interactions, their
different results stem from the way trust was established.
In this study, patient trust in their physician is higher in the telemedicine interaction
than in the traditional interaction. A potential reason for this could be because the patient
feels less vulnerable in the telemedicine interaction than they would in a traditional faceto-face interaction. By using the technology to interact with their physician it could make
the patient feel like they have some control over the situation, which could make them
feel less vulnerable.
In addition to feeling less vulnerable, the patient could feel more comfortable using
the telemedicine technology making them trust the physician more in that situation. The
computer or other technology the patient uses could act like a shield between the patient
and physician causing the patient to feel safer and more comfortable. If the patient is
interacting with the telemedicine physician from home, they can control what the
physician sees and hears making them more comfortable. If the patient is more
comfortable, they may be more likely to trust their physician.
Another reason the patient would trust their telemedicine physician more could be
because the technology makes the physician easier to access than having to go physically
see the physician. When a patient needs to see a physician face-to-face they have to set
up an appointment, potentially take time off work, and spend a long time waiting on the
physician to see them. Having the technology to remotely communicate with their
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physician is more convenient for the patient, which could make them more likely to trust
their telemedicine physician.
3.6.2

Location and delivery mode

In addition to the difference in trust scores between telemedicine and traditional
interactions, there was also an impact of location on patient trust scores. Overall, nonmetro participants had higher trust scores than metro participants. However, both metro
and non-metro participants trusted their physician more in the telemedicine interaction
when compared to the metro participants in the traditional interaction.
The potential reasons patients in the metro area trusted the telemedicine physician
more than the traditional physician are the same as the reasons telemedicine physicians
were trusted more traditional physicians overall. Patients could be more comfortable and
feel less vulnerable using the technology than they would interacting face-to-face with
the physician. Additionally, the physician is easier to access through the technology than
by going into the physician’s office.
In addition to metro patients trusting the telemedicine physician over the traditional
physician, patients in the non-metro area trusted their telemedicine physician more than
metro patients trusted their physician in the traditional interaction. It is possible that the
patients in non-metro areas believe that the physician is more competent because they are
using telemedicine technology. Patients could believe they are receiving better care
using the telemedicine physician than they would with their traditional physician.
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3.6.3

Ethnicity and delivery mode

This study found that there was a larger increase in patient trust scores from
traditional to telemedicine for black participants when compared to white participants
(See Figure 3.4). Additionally, the telemedicine trust scores were higher than the
traditional trust scores for both black and white participants. These findings are
consistent with the overall finding that patients trust telemedicine physician more than
traditional physicians. However, this study also found that white participants trusted their
telemedicine physician more than black participants trusted their traditional physician.
Again these results are consistent with the other findings in this study.
Although this study demonstrated an effect of ethnicity on patient trust, past research
has shown either inconclusive results or no effect of ethnicity on patient trust (Hall et. al,
2001; Braksmaier, Fedor, Chen, Corales, Holt, Valenti, & McMahon, 2018;
Schoenthaler, Montague, Baier Manwell, Brown, Schwartz, & Linzer, 2014). One
potential reason this study found an effect of ethnicity when other studies have not could
be because our sample was not representative of the population. In this study, there were
288 white participants, 49 black participants, and 41 other race participants. The
disparity between the large number of white participants and black or other participants
could be what is causing our results to shown an effect of ethnicity. Additionally, the
smaller sample size for black participants could cause the results to show a larger
increase in patient trust from traditional to telemedicine interactions. Further research
would need to be conducted to determine if this is the case.
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3.6.4

Frequency of doctor visits and delivery mode

The only significant difference based on the frequency of doctor visits was that
patients who visit the doctor yearly trust the physician in the telemedicine interaction
more than patients who visit less than a year trust their physician in a traditional
interaction. The main reason for this difference is simply that patients who go to the
doctor more often could be more likely to trust their physician than those who do not visit
as often. Additionally, having access to the telemedicine technology could be beneficial
for patients who have to visit the physician more frequently.
3.7

Limitations
While this study did determine there was a difference in patient trust between a

telemedicine and traditional interaction, there were some limitations. First, this study
was used a scenario-based survey rather than sampling participants that were either using
telemedicine technology or visiting a physician face-to-face. Most participants did have
experience with visiting a physician but we did not collect data on whether the
participants had used telemedicine technology before. There could be a difference in
patient trust in their physician if the participants had actually used telemedicine
technology before.
Additionally, this study did not examine patient’s attitudes towards technology or
whether they prefer to communicate in person or through remote technology, such as
video conferencing. Both of these measures could have influenced whether patient’s
trust their physician in a telemedicine interaction. Also, this study did not determine how
the type of communication used in the telemedicine interface would affect patient trust.
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For example, would the patients trust their telemedicine physician more if they
communicated with the physician verbally or through text message?
Future research should focus on participants that have interacted with telemedicine
technology before as well as how the patient’s attitude toward technology can influence
trust in their telemedicine physician. Additionally, the impact of communication mode
on patient trust should be tested.
3.8

Conclusion
Overall, this study found that patients trust in their physician more in a telemedicine

interaction than in a traditional healthcare interaction. Higher trust in telemedicine
physicians could mean that patients are more likely to use telemedicine than to keep
regular appointments with their physician. Telemedicine could be used to increase
patient participation in their healthcare. Future research should focus on using
telemedicine to increase patient participation in their healthcare.
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CHAPTER IV
PATIENT TRUST AND TELEMEDICINE COMMUNICATION MODE
4.1

Introduction
Telemedicine is an ever-growing technology that is transforming the medical

field. Patients are now able to communicate with physicians across long distances to gain
access to the healthcare they need using telemedicine. The technology used to facilitate
this interaction can range from a text message to a video conference. When moving from
in person to distance communication, virtual interactions can cause problems with the
physician-patient relationship. Different ways that the physician and patient can
communicate include: text messaging on a mobile application, e-mail messages through
an online patient portal, and video conferencing with the physician. Determining which
communication mode is the most effective could help combat some of these problems
One such problem associated with virtual communication is establishing trust
between the patient and physician. Trust is the foundation of a successful physicianpatient relationship. It can determine whether patients will seek second opinions, follow
physician recommendations, and come to follow-up appointments (Trachtenberg, Dugan,
& Hall, 2005). Insights gained from research into the relationship between telemedicine
delivery mode and patient trust can be used to help establish trust between patients and
their physicians.
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4.2
4.2.1

Literature Review
Moving from Face-to-face to Online Interactions
With the increasing use of the Internet, many different products and services are

beginning to offer online options to their users. However, with this movement to online
services, there are a number of potential problems such as, the decrease of human
interaction, differences in performance levels, and unwillingness to use the new
technology (Abdous & Yoshimura, 2010; Driscoll, Jicha, Hunt, Tichavsky, & Thompson,
2012; Jaggars, 2013). These problems have spawned research into the transition from
face-to-face to online services in areas such as, education, patient health records, and
online banking (Abdous & Yoshimura, 2010; Driscoll et. al, 2012; de Lusignan et. al,
2014; Ariff, Yun, Zakuan, & Ismail, 2013). Knowledge gained from research into other
areas of online services could be helpful in determining what happens when healthcare is
transferred from traditional services to online telemedicine services.
One area that this transition from face-to-face to online services has occurred is in
the field of education. One study examined the differences in student satisfaction and
performance among face-to-face, satellite, and video-streaming classes (Abdous &
Yoshimura, 2010). This study found that there was no significant difference in student’s
grades or satisfaction level across the three different class types. The same instructor
taught all three class types at the same time using the same textbooks. All students,
regardless of class type, participated in the same discussions and had the same
assignments. Although there was not a significant difference in student’s grades across
the class types, the researchers did notice that the students in the face-to-face sections
lowest grades were Ds, whereas students in the two distance learning section’s lowest
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grades were Ds and Fs. The researchers speculate that this difference in grades could be
due to a lack of student interaction with the instructor of the course (Abdous &
Yoshimura, 2010).
Another study on student satisfaction and performance examined the difference
between online and face-to-face classes. Researchers found that there was no significant
difference between class types for student satisfaction; however, they did find that there
were lower exam scores on the second exam of the course in online classes. The
researchers speculated that the difference in student performance is caused by the
selection effect, which states that students with higher GPAs tend to select the face-toface classes rather than the online class. When the researchers accounted for GPA in
their model, the difference in student performance disappeared (Driscoll et. al, 2012).
Although there was a slight difference in student performance in online versus face-toface classes, the differences were not significant. Additionally, there was no difference in
student satisfaction when moving from a face-to-face course to an online course.
Another field that has transitioned from traditional to online is patient health
records. In a systematic review of 143 studies on online patient health records,
researchers found that online patient access increased convenience and patient
satisfaction. However, there were a number of studies that reported both physicians and
patients were concerned about privacy. Additionally, physicians are concerned with
increases in their workload (de Lusignan et. al, 2014). Despite privacy and workload
concerns, patient satisfaction has increased with online access to patient health records.
Patient satisfaction with the transition to online patient records may be an indicator of
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how patients will respond when moving from traditional healthcare appointments to
telemedicine appointments.
In addition to patient satisfaction with online access to patient health records,
research has also been conducted that examines user experience with a secure messaging
tool included in online patient portals (Haun, Lind, Shimada, Martin, Gosline, Antinori,
Stewart, & Simon, 2014). Veterans using the secure messaging tool in their online
patient portal reported being satisfied with the messaging tool in initial interviews.
Additionally, reported satisfaction increased in subsequent interviews with the veterans.
The veterans also reported that the secure messaging tool was useful for communicating
with their primary care physician about their healthcare needs such as prescription refills,
test results, managing appointments, and other health-related questions (Haun et. al,
2014). The results from this study demonstrate the importance of a messaging or
communication tool when using an online patient portal.
Banking is another area that has transitioned from in-person interactions to online
interactions. Online banking, or e-banking, has become a large part of the customer’s
banking experience. In one study on e-banking, researchers examined the relationship
between service quality, customer loyalty, and customer satisfaction (Ariff, Yun, Zakun,
& Ismail, 2013). They found that certain aspects of service quality, such as website
aesthetics, efficiency, and responsiveness to the customer, had a positive impact on
customer satisfaction. Although service quality and customer loyalty were not directly
related, the study did find that customer satisfaction positively impacted customer
loyalty. Thus, service quality indirectly relates to customer loyalty through customer
satisfaction. This study showed that if a website was both attractive and efficient then
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customers were more likely to be satisfied and loyal to the website (Ariff, Yun, Zakun, &
Ismail, 2013).
4.2.2

Usability and Trust
There are a number of factors that are considered when designing an interface.

One factor that is often considered is the interface’s usability. Usability is defined as
ensuring the ease of use, ease of learning, the efficiency and effectiveness of use, the
safety, and the general user satisfaction with the interface (Preece, Sharp, & Rodgers,
2015). Usability has been studied in various fields such as, online banking, consumer
trust, and mobile phones (Saeednia & Abdollahi, 2012; Liébana-Cabanillas, MuñozLeiva, & Rejón-Guardia, 2013; Lee, Moon, Kim, & Yi, 2015). The relationship between
consumer trust and usability can be useful when trying to examine the relationship
between telemedicine usability and patient trust.
One area of research where usability and trust have been studied is in online
banking. In a study examining the factors that influenced consumer trust in online
banking, researchers found that usability was positively associated with consumer trust
(Saeednia & Abdollahi, 2012). In addition to usability, this study also found that
perceived security, privacy, and bank reputation were associated with trust. Another
study was interested in the factors that influenced client satisfaction with online banking.
Researchers were interested in the relationships among accessibility, trust, ease of use,
usefulness, and satisfaction. They found that accessibility, usefulness, ease of use, and
satisfaction were all positively related to client trust (Liébana-Cabanillas, Muñoz-Leiva,
& Rejón-Guardia, 2013). While this study did not directly measure the relationship
between client trust and usability, it did demonstrate that there was a positive relationship
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between trust and certain aspects of usability, such as ease of use, accessibility,
usefulness, and satisfaction. The positive association between online banking usability
and client trust could be useful when examining the relationship between telemedicine
usability and patient trust in their physician.
In addition to online banking, the relationship between trust and usability has also
been studied in mobile phone design. In one study about mobile phone design,
researchers studied the relationship between mobile phone usability, brand loyalty,
satisfaction, and trust (Lee, Moon, Kim, & Yi, 2015). This study found that there was a
direct relationship between mobile phone usability and user trust. Additionally, the
researchers found that usability and satisfaction were also positively related to mobile
phone usability. Also, this study found that usability has an indirect positive relationship
with brand loyalty through its positive relationship with satisfaction and trust (Lee,
Moon, Kim, & Yi, 2015). This research demonstrated another instance of a positive
relationship between usability and trust.
Research on trust and usability demonstrates that usability in an interface can
directly impact trust. The fact that there is a positive relationship between usability and
trust, regardless of delivery mode (e.g. website or mobile phone), demonstrates that no
matter what type of system a user is interacting with, system usability is crucial to the
establishment of trust. Insights gained from usability and trust establishment research
can be used to study the impact of usability on patient’s trust in their telemedicine
physician. It is possible that the usability of the telemedicine interface will directly
impact patient trust in their physician.
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4.2.3

Impact of Communication Mode

When interacting with technology there are two main ways to communicate, either
through text (text messages, e-mail, chat) or verbal communication (in person, video
conference, audio). Different communication modes have been studied in areas, such as
social interactions, instructor feedback, and obesity prevention (Sprecher, 2014; Borup,
West, & Thomas, 2015; Walthouwer, Oenema, Lechner, & de Vries, 2015). Studying
how these communication modes differ in past research could give insight into how they
will differ in telemedicine research.
Social interaction is one area that has examined the differences between
communication modes. In a study about the impact of communication media on an initial
social interaction, researchers studied how liking, closeness, and other interpersonal
outcomes differed across text, audio, video, and face-to-face (Sprecher, 2014). The text,
audio, and video were all computer-mediated communication meaning that the
communication took place on a computer. Participants that communicated via text had
the lowest scores on all interpersonal variables, particularly for closeness and partner
responsiveness. There was also minimal enjoyment and liking of the participants who
communicated via text. This study also found that there was no difference between the
scores for audio and video interactions and that both had higher scores than participants
in the text condition. Participants that communicated face-to-face had the highest scores
for all of the interpersonal outcomes (Sprecher, 2014). Although face-to-face
communication had the highest scores on interpersonal communication, this study
demonstrated that video and audio communication was better than text communication
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when forming interpersonal relationships. This study demonstrates that the type of
communication impacts interpersonal relationships.
In addition to social interactions, the impact of different communication modes on
instructor feedback has also been studied (Borup, West, & Thomas, 2015). In the study
on instructor feedback, researchers were interested in the difference in student and
instructor perceptions of video versus text feedback. While there was no significant
difference between feedback quality and delivery between video and text feedback, both
students and instructors reported that video feedback was more conversational and
supportive than text feedback. Additionally, students reported that the added
communication cues in the video were helpful in preventing misinterpretations.
However, both students and instructors reported that text feedback was more convenient
and efficient than the video communication. Additionally, instructors tended to provide
more specific corrections in text feedback than in video feedback. Despite the more
supportive nature of the video feedback, both students and instructors preferred the
efficiency of the text feedback to the verbal video feedback (Borup, West, & Thomas,
2015). These findings make sense in the field of instructor feedback because the goal of
feedback is to be quick and efficient. However, supportive and conversational
communication may be more vital to trust development than the efficiency and speed of
text communication. Further research into the mode of communication will be needed to
determine if video communication is better than text communication for trust
development.
The impact of different communication media has also been studied in the
medical field, specifically in intervention delivery modes for obesity prevention
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(Walthouwer, Oenema, Lechner, & de Vries, 2015). In this study, researchers were
interested in the effects of video and text versions of obesity prevention interventions on
dietary intake, physical activity, and body mass index values. Participants in the video
intervention group had lower BMI values and lower intake of calories (dietary intake)
than the control group whereas the text intervention only decreased calorie intake. There
were no significant effects on physical activity. The video intervention appears to be the
most effective at obesity prevention. Additionally, participants reported that the video
intervention was appreciated more than the textual version, specifically on usefulness of
messages, feelings of relatedness, and grades given to the intervention (Walthouwer,
Oenema, Lechner, & de Vries, 2015). Overall, the video intervention performed better
than the text intervention at obesity prevention. These findings suggest that video
conferencing may be better for establishing trust between a physician and patient.
Research on different communication modes suggest that while text
communication is more efficient, video communication has more affective benefits, such
as supportive and conversational communication. When it is important to establish a
supportive relationship, video communication may prove to be better than text
communication. These findings suggest that video communication between a patient and
physician will potentially be better at establishing trust than text communication.
4.3

Study Objective
The primary objective of this study is to examine the relationship between patient

trust and telemedicine communication mode (text versus video). Additionally, this study
aims to examine the relationship between patient trust, perceived usability, and eye
movements. I expect that the video communication will have higher trust scores than text
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communication. Also, I expect that usability and trust scores will be positively
correlated. Finally, I expect that a shorter fixation duration, higher number of eye
fixations, and a higher blink rate will yield higher trust and usability scores. Blink rate
decreases as cognitive load and task difficulty increase (Pan, Hembrooke, Gay, Granka,
Feusner, & Newman, 2004, Porta, Ricotti, & Perez, 2012). Shorter fixation durations and
a higher number of fixations indicate less cognitive load on the participant and a less
cognitive load indicates higher usability (Zagerman, Pfeil, & Reiterer 2016; Oviatt,
2006).
4.4
4.4.1

Methodology
Participants
Participants were recruited from a southern agricultural university. They were

recruited through flyers. Participants must be over the age of 18 and English speaking.
Participants were required to have 20-20 or corrected to 20-20 vision and be able to use a
computer. The majority of participants were between the ages of 18-29 years old
(85.0%), Female (70.0%), and White (70.0%). Additionally, participants had some
college education (90%), spent 2-3 hours on the Internet per day (40.0%), had rarely used
video conference software (35.0%), and visited the doctor on average once per year
(45.0%). Participants who were healthcare professionals were excluded from this study.
A total of 20 participants were recruited for the study.
4.4.2

Procedure
First, participants read and sign an informed consent form. Then, participants

filled out a demographic survey. After the demographic survey, the researcher calibrated
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the eye tracker for the participant. Participants were then given a scenario to read and a
task to perform with a telemedicine interface at a computer (see Appendix D). While the
task was being performed, eye tracking data was collected on the computer. After the task
was completed, participants filled out a Trust in Physician scale and System Usability
Survey based on their interaction with the interface. The participant then performed the
task on a second interface, and completed the Trust in Physician scale and System
Usability Survey again. Eye tracking data was also collected during the second task.
Participants interacted with two telemedicine interfaces, each with a different way of
communicating with the doctor: one where they text the doctor and one where they video
conference with the doctor. The order in which participants saw the two interfaces was
randomized across participants. Each participant saw both interfaces. After the
participant completed the tasks and surveys for both interfaces, the participant was
debriefed and compensated $20.00 for their time.
4.4.3
4.4.3.1

Materials
Demographic Survey
Participants filled out a demographic survey with questions about their age,

gender, and education level. Additionally, there were questions about how many hours
they spend on the Internet per day and the frequency of their visits to a healthcare
professional. See Appendix B for the full demographic survey.
4.4.3.2

Telemedicine Scenarios and Interfaces
Participants read through two different healthcare scenarios (See Appendix C).

Also, participants interacted with two different telemedicine interfaces on a computer.
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Interface A represents an application where the participant can view medical information,
schedule visits with their physician, and send text messages to their doctor. The main
mode of communication with the physician in Interface A is text messaging.
Interface B represents a video conference delivery mode that allows the patient to
have a video conference with their physician. The main mode of communication in
Interface B is video communication. Both interfaces have the same main screen but
Interface A goes to a text message and Interface B goes to a video call when the
participant clicks on the Message Doctor button. See Figure 4.1 for screenshots of the
interfaces
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Both interfaces: Main Screen

Interface A: Text Screen

Interface B: Video Screen
Figure 4.1

Telemedicine Interfaces. Main screen is at the same for both interfaces.
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4.4.3.3

Trust in Physician Scale
The Trust in Physician scale is a 12-item scale that measures patient’s trust in

their physician. The items in the scale measure fidelity, competence, honesty, global
trust, and confidentiality (see Table 4-1). The format of responses is a 5-point Likert
scale ranging from strongly agree to strongly disagree. Positively worded items (1, 4, 5,
6, 7, 9, and 10) are scored 5 to 1 with strongly agree being scored a 5 and strongly
disagree being scored a 1. Negatively worded items (2, 3, 8, 11, and 12) are scored 1 to 5
with a strongly agree being scored a 1 and strongly disagree scored a 5. Trust scores
range from 12 to 60 with higher scores indicating higher physician trust (Hall et. al,
2002). The original scale for traditional healthcare included only 10 items.
Confidentiality items (Item 11 and 12) were added to the telemedicine Trust in Physician
scale.
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Table 4.1

Trust in Physician Scale Items and Dimensions of Trust Each Item
Measures

Item
1. [Your doctor] will do whatever it takes to get you all the care you need.
2. Sometimes [your doctor] cares more about what is convenient for [him or her]
than about your medical needs.
3. [Your doctor’s] medical skills are not as good as they should be.
4. [You doctor] is extremely thorough and careful.
5. You completely trust [your doctor’s] decisions about which medical treatments
are best for you.
6. [Your doctor] is totally honest in telling you about all of the different treatment
options available for your condition.
7. [Your doctor] only thinks about what is best for you.
8. Sometimes [your doctor] does not pay full attention to what you are trying to tell
[him or her].
9. You have no worries about putting your life in [your doctor’s] hands.
10. All in all, you have complete trust in [your doctor].
11. You worry that [your doctor] may share embarrassing information about you
with people who have no business knowing it.
12. You worry that [your doctor] may not ensure that your information is kept
private and secure.

Dimension of
Trust
Fidelity
Fidelity
Competence
Competence
Global trust
Honesty
Global trust
Competence
Global trust
Global trust
Confidentiality
Confidentiality

Note: In place of [your doctor], each item will refer to the doctor’s name used in the
scenario. Adapted from “Measuring Patients’ Trust in Their Primary Care Providers” by
M.A. Hall, B. Zheng, E. Dugan, F. Camacho, K. Kidd, and R. Balkrishnan, 2002,
Medical Care Research and Review, 59(3), 295. Copyright 2002 by Sage Publications.

4.4.3.4

System Usability Scale (SUS)
The System Usability Scale is used to assess the usability of a product. It is

comprised of 10 items, each with responses ranging from strongly disagree to strongly
agree (see Table 4-2). The odd numbered items are positively worded whereas the even
items are negatively worded. The final scores range from 0 to 100 (Bangor, Kortum, &
Miller, 2009).
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Table 4.2

The System Usability Scale Items.

Item
1. I think that I would like to use this product frequently.
2. I found this product unnecessarily complex.
3. I thought this product was easy to use.
4. I think that I would need the support of a technical person to be able to use this product.
5. I found the various functions in the product were well integrated.
6. I thought there was too much inconsistency in this product.
7. I imagine that most people would learn to use this product very quickly.
8. I found the product very awkward to use.
9. I felt very confident using the product.
10. I needed to learn a lot of things before I could get going with this product.

Adapted from “Determining What Individual SUS Scores Mean: Adding an Adjective
Rating Scale” by A. Bangor, P. Kortum, J. Miller, 2009, Journal of Usability Studies,
4(3), 114-123.

The System Usability Scale responses are scored from 1 to 5. For the odd number
scale items (positively-worded items), one is subtracted from the participant’s response.
Five is subtracted from the even numbered scale items (negatively worded items). This
changes the user’s responses to a 0 to 4 range where 4 is the most positive response. The
converted responses are added together for a total participant score. The total score is
then multiplied by 2.5 to convert the score to a range from 0 to 40 to range of 0 to 100. A
SUS score above 68 indicates above average usability whereas a score below 68 is below
average usability (Brooke, 2013).
4.4.3.5

Gazepoint GP3 Eye tracker
A Gazepoint GP3 eye tracker will be used to collect eye movement data. The

GP3 is a stationary eye tracker used to collect data on participant eye movements. It uses
a 60Hz machine-vision camera and utilizes a 9-point calibration to ensure accuracy of the

63

eye tracker data (Zugal & Pinggera, 2015). The GP3 eye tracker will be used on a laptop
and mounted at the bottom of the laptop screen for data collection.
The overall fixation rate, average fixation duration, total fixation time, total eye
movement time and the blink rate (number of blinks per minute) were calculated using
the Gazepoint Analysis software across the entire interface. Fixation rate is the total
number of fixations divided by the total fixation time. Average fixation duration is the
average of all fixation durations. Total fixation time is the total time of all the fixation
durations. Total eye movement time is the total time viewing the interface minus the
fixation time. Eye movement time is the time each participant spent searching the
interface. Both total fixation time and total eye movement time were divided by the total
viewing time. Blink rate is the total number of blinks per minute.
4.5

Results
All statistical analyses were performed with SPSS, Version 24.0 to determine if

there was a difference in patient trust scores between text communication and video
communication modes. Participants who failed to respond as expected to at least one of
the flipped scale items in the telemedicine Trust in Physician (T-TIP) scale were removed
from the trust score analysis. Four participants’ trust scores were removed from the text
condition and two were removed from the video condition. No scores were removed from
the usability data. To ensure that the order in which participants saw the interfaces did
not impact the results in this study, order effect was analyzed. There was not a
significant effect of order on trust scores, F(1,13) = 0.042, p = .840. Table 4.3 shows the
mean trust scores for all demographic variables.
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Table 4.3

Mean Trust Scores for Demographic Variables

Demographics
OVERALL
Age

Gender
Education
Level

Ethnicity
Average hours
per day on the
internet
Frequency of
video
conference
software usage

Frequency of
doctor visits

4.5.2

18-29
30-39
40-49
Male
Female
Some college
Undergraduate degree
Graduate/ professional
degree
White
Black
1-2
2-3
3-4
More than 4
Never
Rarely
Once per year
Monthly
Weekly
Daily
Less than a year
Once per year
More than a year

N
16
13
2
1
6
10
14
1
1

Text Trust Scores
Mean (SD)
43.38 (6.90)
43.85 (7.24)
43.50 (6.36)
37.00 (0.00)
45.50 (4.68)
42.10 (7.89)
44.14 (7.05)
39.00 (0.00)
37.00 (0.00)

N
18
15
2
1
6
12
16
1
1

11
5
1
6
4
5
2
7
0
3
3
1
5
9
2

44.55 (5.54)
40.80 (9.47)
39.00 (0.00)
45.50 (6.16)
43.00 (6.48)
42.00 (9.25)
42.00 (1.41)
46.14 (6.23)
0
44.67 (6.66)
34.67 (5.86)
49.00 (0.00)
46.40 (6.11)
41.22 (6.92)
45.50 (9.19)

13
5
1
7
4
6
2
7
2
4
2
1
7
8
3

Video Trust Scores
Mean (SD)
45.06 (6.10)
45.80 (5.94)
43.00 (8.49)
38.00 (0.00)
46.83 (3.87)
44.17 (6.94)
46.00 (5.80)
37.00 (0.00)
38.00 (0.00)
44.54 (4.72)
46.40 (9.40)
47.00 (0.00)
47.71 (8.14)
41.50 (2.08)
44.00 (4.73)
44.50 (10.61)
46.14 (3.98)
51.00 (12.73)
43.25 (5.19)
42.50 (6.36)
39.30 (0.00)
48.57 (6.86)
42.38 (5.07)
44.00 (3.46)

Communication Mode
A repeated measures ANOVA was used to determine if there was a difference in

patient trust in their physician between text and video communication with the physician.
The results indicate that patient trust scores were not significantly affected by
communication mode, F(1,14) = 0.042, p = .84.
Additionally, another repeated measures ANOVA was conducted to determine if
usability was impacted by physician communication mode. The results show that there
was not a significant difference in usability between text (M = 75.88, SD = 15.92) and

65

video (M = 71.38, SD = 14.29) communication with the physician, F(1, 19) = 2.34, p =
.14.
4.5.3

Trust and Usability
A correlation was used to determine there was a significant positive relationship

between patient trust and usability, r = .45, p = .01. The higher perceived usability of an
interface, the more patients trust in their physician while using the interface.

Figure 4.2

4.5.4

Scatterplot of Trust versus Usability

Eye tracking and communication mode
A total of five eye measurements were used for analysis: fixation rate, average

fixation duration, total fixation time, total eye movement time, and blink rate. Table 4-3
shows the descriptive statistics for each of these measures.
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Table 4.4

Descriptive statistics for eye tracking measures

Eye tracking measures
Fixation Rate (fixations per
second)
Average fixation duration (in
seconds)
Total fixation time (percentage
of total time)
Eye movement time (percentage
of total time)
Blink rate (blinks per minute)

Text
Mean (SD)
3.47 (0.44)

Video
Mean (SD)
2.49 (0.51)

0.29 (0.04)

0.42 (0.08)

0.68 (.09)

0.70 (0.19)

0.32 (0.09)

0.30 (0.19)

14.12 (5.51)

16.66 (5.75)

A separate repeated-measures ANOVA was conducted to determine if there was a
difference in eye movements between text and video communication. There was a
significant difference in fixation rate between text and video communication, F(1, 16) =
33.86, p < .01, η2 = 0.68. There were more fixations per second in the text interface (M =
3.47) than in the video interface (M = 2.49).
Additionally, there was a significant difference in average fixation duration
between text and video communication, F(1, 16) = 28.75, p < .01, η2 = 0.64. The average
fixation duration for the video interface (M = 0.417) was longer than for the text interface
(M = 0.292). None of the other eye tracking measures were significant. Figure 4.3 shows
heat maps of participant eye movements for the main screens and the text and video
screens.
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Figure 4.3

4.5.5

Text Main Screen

Video Main Screen

Text Screen

Video Screen

Heat Maps of the Text and Video Interfaces

Eye tracking and usability
A correlation matrix was used to determine if there was a relationship between the

five eye tracking measures and interface usability. For the text communication interface,
total fixation time was negatively correlated with usability, r = -0.703, p < .01. Total
fixation time decreases as usability increases. Total eye movement for the text interface
was positively correlated with usability, r = 0.703, p < .01. As eye movement increases,
usability also increases. None of the other measures were correlated with usability in the
text interface. Additionally, none of the eye tracking measures correlated with usability
for the video communication interface.
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Figure 4.4

4.6

Scatterplot of Text Usability and Eye Tracking Measures

Discussion
This study aimed to determine the relationship between patient trust and telemedicine

communication mode. It also examined the relationship between patient trust, usability,
and eye movements. The results of this study indicate that there is no difference in
patient trust in their physician between text and verbal communication. Also, the results
showed a significant positive relationship between patient trust and perceived usability.
While there was no overall correlation between eye movements and trust or usability,
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there was a negative relationship between usability and total fixation time for the text
interface. The text interface also showed a positive relationship between total eye
movement time and usability. Additionally, the text interface had a higher fixation rate
and shorter fixation duration than the video interface.
4.6.1

Patient trust and communication mode

The original hypothesis for this study stated that the video interface would have
higher patient trust scores than the text interface. However, the results show there was no
significant difference in trust scores between the two communication modes. One reason
that the original hypothesis stated that video communication would have higher trust
scores was because in an initial social interaction, researchers found that video
communication performed better than text communication for all interpersonal variables
(Sprecher, 2014). However, the social interaction study deals with establishing a
relationship. In a patient-physician relationship, trust does not need to be developed
because it is already established at the beginning of the relationship (Hall et. al, 2002).
Patient trust could therefore not be affected by communication mode in the same way that
an initial social interaction would be.
An additional reason for the lack of difference in trust between the text and verbal
interfaces could be that participants saw both interfaces and thus assumed the physician
was the same for both interfaces. This would cause the participant to not demonstrate a
difference in trust levels between the two physicians because the participant thought both
physicians were the same.
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4.6.2

Usability

While there was no significant difference in usability between communication mode,
there was a significant positive relationship between patient trust and usability. As
usability increases, patient trust also increases. Previous research demonstrating the
relationship of usability on consumer trust is consistent with this study’s findings
indicating that usability of a telemedicine interface also impacts patient trust.
One potential reason that there was no significant difference in usability between text
and verbal communication could be that the two interfaces were too similar to one
another. Both interfaces had the same home screen and participants could have been
evaluating the home screen more than the text or verbal communication part of the
interface. Additionally, the participants could have perceived that the interfaces were the
same and thus would not have found a difference in usability between the two interfaces.
It is important to note that because of the relationship between trust and usability, it
makes sense that when this study found no difference in trust between communication
mode that there would also be no difference in usability between communication mode.
These results provide further evidence of the connection between trust and usability.
4.6.3

Eye movements

Although there was no overall relationship between eye movements and trust scores
or usability, there was a demonstrated difference in fixation rate and average fixation
duration. The text interface had a higher fixation rate and lower average fixation duration
than the video interface. Additionally, in the text interface, as total fixation time
decreased, usability increased. The total time spent searching the interface increased as
usability increased in the text interface as well. The higher fixation rate and the lower
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average fixation duration of the text interface indicate that the text interface put less of a
cognitive load on the participants (Zagerman, 2016; Oviat, 2006). While there was no
direct relationship between usability and communication mode, research indicates that
less cognitive load indicates higher usability (Zagerman, 2016; Oviat, 2006).
4.7

Limitations
While this study did find that there was no difference in trust scores between text and

video communication, there were some limitations associated with the study. First, this
study did not use actual doctors in the video and text communications. A pre-recorded
video and a computer algorithm were used to simulate interactions with the physician.
Also, participants saw both interfaces causing them to potentially see the two separate
physicians as the same. The interfaces were also very similar which potentially caused
the participants to not see a difference in usability. This study also did not collect data on
patient’s preference for text or video communication. It is possible that whichever
communication mode they preferred could influence how they would trust their
physician. Future research should use real physician interactions and study how patient
preference of communication mode would impact patient trust.
4.8

Conclusion
Overall, this study found that there is no difference in patient trust in their physician

between text and video communication. However, the results of this study did
demonstrate that the usability of the telemedicine interface could impact patients trust in
their telemedicine physician. Future research should focus on how interface usability
impacts other areas of telemedicine use.
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Study 2: Traditional Healthcare Scenario
Lately, you have not been feeling well. You are using the bathroom more often
than usual and are extremely thirsty all the time. You often feel fatigued especially after
meals. Also, you have been having difficulty seeing due to blurry vision. You decide
that it is time for medical help so you seek out a primary care physician. Dr. John Smith
is a primary care physician in your hometown. You contact Dr. Smith’s office and set up
an appointment for next week. When you arrive at the doctor’s office, you fill out a
medical history form and list the symptoms you are having. Once the paperwork is
complete, a nurse escorts you to the back to take your vitals and weight. The nurse also
draws blood to run some tests. You are then escorted to an examination room to wait on
Dr. Smith.
Dr. Smith enters the room with your file in hand. He greets you warmly and asks
you to describe what symptoms you are having. He makes note of your symptoms and
asks you about your family medical history, specifically whether you have a family
history of diabetes. He takes notes in your file as you tell him that your grandfather and
mother both have diabetes. Once you are finished, Dr. Smith tells you that the results of
your blood glucose test indicate that there is a high level of sugar in your blood. He goes
on to explain that normally a person’s body produces insulin, which removes excess
sugar from the blood. He says that normally blood glucose levels should be below 140
mg/dl. However, Dr. Smith tells you that your blood glucose level is 200 mg/dl. He tells
you that based on your family history and blood glucose level you have Type 2 diabetes.
He goes on to explain that Type 2 diabetes means that your body is insulin resistant and
does not use insulin properly. Dr. Smith tells you that most Type 2 diabetes can be
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treated with medication, diet, and exercise. He prescribes a pill for you to take and
describes in detail the types of exercise you need. He also prints out pamphlets to help
you determine what types of food to eat and which foods to avoid.
Dr. Smith finishes the appointment by handing you the prescriptions and other
information and tells you he would like to see you back in 3 months time. He can tell
that you are nervous about controlling your diabetes and assures you that there is nothing
to worry about. He says that with the proper diet and exercise you will be able to live a
perfectly healthy life. You leave the office with Dr. Smith’s assurances to call the office
if you have any problems or questions.
Study 1 and 2: Telemedicine Healthcare Scenario
Lately, you have not been feeling well. You are using the bathroom more often
than usual and are extremely thirsty all the time. You often feel fatigued especially after
meals. Also, you have been having difficulty seeing due to blurry vision. You decide
that it is time for medical help. You set up an appointment with your local nurse
practitioner. At your appointment, the nurse practitioner tells you that he thinks you may
have diabetes. He tells you that he does not have much experience with treating diabetes
and he would like for you to see a specialist, Dr. John Smith. However, Dr. Smith’s
office is over 100 miles away in a metropolitan city. The nurse practitioner suggests that
you meet with Dr. Smith over video conferencing at the nurse practitioner’s office so you
do not have to travel that far. You agree and set up an appointment for the following day.
Once you arrive for your appointment the next day, the nurse escorts you to the
back to take your vitals and to draw blood. You are then escorted to an examination
room that is set up with a video conferencing screen. The nurse practitioner enters the
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room and starts the conference call with Dr. Smith. Dr. Smith greets you warmly and
asks if you can see and hear him properly. You tell him that you can and Dr. Smith asks
you to describe what is going on. He makes note of your symptoms and asks you about
your family medical history, specifically whether you have a family history of diabetes.
He takes notes as you tell him that your grandfather and mother both have diabetes.
Once you are finished, Dr. Smith takes a moment to examine the test results from the
nurse practitioner as well as what you have told him about your family medical history.
Then, Dr. Smith says that he agrees with the nurse practitioner’s diagnosis and tells you
that you have Type 2 diabetes. Dr. Smith goes on to explain that Type 2 diabetes means
that your body is insulin resistant and does not use insulin properly. He goes on to
explain that normally a person’s body produces insulin, which removes excess sugar
from the blood. He says that normally blood glucose levels should be below 140 mg/dl.
However, Dr. Smith tells you that your blood glucose level is 200 mg/dl. Dr. Smith tells
you that most Type 2 diabetes can be treated with medication, diet, and exercise. He
shows you diagrams on the computer screen detailing what types of exercise you need
and what types of foods to avoid. He goes on to prescribe a pill that will help and tells
you he wants to see you again in 3 months’ time.
Dr. Smith can tell that you are nervous about controlling your diabetes and
finishes the appointment by telling you not to worry that with the proper diet and exercise
you will be able to live a healthy life. You thank him, say goodbye and hang up the
video conference call. You then make an appointment to video conference with Dr.
Smith 3 months from now and leave with your prescriptions.
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Demographic Survey for all 3 studies
Please choose the correct answer.
1. What is your age?
a. 18-29 years
b. 30-39 years
c. 40-49 years
d. 50-59 years
e. 60-69 years
f. 70+ years
2. What is your gender?
a. Male
b. Female
c. Other
3. What is your education level?
a. Some high school
b. High school diploma
c. Some college
d. Undergraduate degree
e. Some graduate/professional
f. Graduate/professional degree
4. What is your ethnicity?
a. White
b. Hispanic or Latino
c. Black or African American
d. Asian/ Pacific Islander
e. Other
5. Please enter your zip code.
6. On average, how many hours do you spend on the internet per day?
a. Less than 1 hour
b. 1-2 hours
c. 2-3 hours
d. 3-4 hours
e. More than 4 hours
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7. Which of the following technologies do you use regularly? Please mark all that
apply.
a. Mobile phone
b. Smart phone (e.g iPhone or Android)
c. Desktop computer (e.g iMac or PC)
d. Laptop (e.g. MacBook or PC)
e. Tablet (e.g. iPad or Surface Pro)
f. Other
g. None of the above
8. How often do you use a video conferencing software, such as Skype, Facetime, or
Google Hangout?
a. Never
b. Rarely
c. Weekly
d. Monthly
e. Once per year
9. On average, how often do you visit a healthcare professional for treatment (e.g.
doctor, nurse, nurse practitioner)?
a. Never
b. Rarely
c. Weekly
d. Monthly
e. Once per year
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Scenario and Instructions for Study 3
Text Application Scenario and Instructions
You have just recently been diagnosed with Type 2 diabetes. Your doctor, Dr.
Smith, wants you to keep a log of your blood sugars this week and report them back to
him. He would like you to send in your blood sugar daily. In order to keep from going
into the doctor’s office every day, you have set up an online account with Dr. Smith’s
office and can use the app on your smart phone to text Dr. Smith your weekly blood
sugars.
Below is the first day of your blood sugar records. You need to text this record to
Dr. Smith. The application is located on the computer screen in front of you. Find where
you would go to text your doctor and type in the blood sugars listed below when
prompted.

Right after waking up: 145
Breakfast: 175
Lunch: 203
Dinner: 222
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Video Conference Scenario and Instructions
You have just recently been diagnosed with Type 2 diabetes. Your doctor, Dr.
Smith, wants you to keep a log of your blood sugars this week and report them back to
him. He would like you to send in your blood sugar daily. In order to keep from going
into the doctor’s office every day, you have set up a daily video conference meeting with
Dr. Smith. At this video conference appointment, you will be able to read your daily
blood sugars to him.
Below is the first day of your blood sugar records. You need to give this record to
Dr. Smith. The application is located on the computer screen in front of you. Find where
you would go to video chat with your doctor and when the doctor asks please read the
following list of blood sugars aloud.

Right after waking up: 145
Breakfast: 175
Lunch: 203
Dinner: 22
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